Visceral artery aneurysms (VAAs) are defined as aneurysms affecting the celiac, superior, or inferior mesenteric arteries and their branches. The incidence rate of aneurysms of superior mesenteric artery (SMA) and its branches is exceptionally infrequent, with only a handful of cases ever reported. Mycotic aneurysms (MA) in the context of infective endocarditis (IE) are also uncommon, particularly for Klebsiella Pneumonie species etiology. Hereby, it is presented a case of a 37-year-old male with previous prosthetic heart valves for IE who developed recurrent IE and furthermore presents with intra-abdominal hemorrhage due to a ruptured jejunal artery MA with Klebsiella Pneumoniae. The patient was surgically managed with resection of the MA and segmental bowel resection with anastomosis. The postoperative outcome was uneventful. Mycotic jejunal artery pseudoaneurysm in the context of IE on prosthetic heart valves is an exceptional appearance, particularly with Klebsiella Pneumoniae spp. etiology. In case of ruptured mycotic jejunal artery pseudoaneurysm surgery is usually required, particularly in the context of hemoperitoneum or intestinal ischemia.
INTRODUCTION INTRODUCTION
Visceral artery aneurysms (VAAs) are defined as aneurysms affecting the celiac, superior, or inferior mesenteric arteries and their branches. VAAs include both true aneurysms (i.e., all three layers of the arterial wall are intact) and pseudoaneurysms (i.e., lack of a complete arterial wall), and are relatively rare (1) .
The clinical features of a symptomatic disease differ for each anatomic location; however, clinical symptoms and signs are nevertheless nonspecific. VAAs are often not suspected initially in patients presenting with abdominal complaints, due to their rarity, which can lead to a delay in diagnosis. Consequently, these often present with life-threatening hemorrhage due to a high incidence of rupture (2, 3) .
Thus, the general approach to VAAs is early elective intervention rather than watchful waiting, to minimize the risk of rupture. Management of VAAs depends mainly on the location of an aneurysm and the hemodynamic status of the patient. Differentiation of true aneurysms from pseudoaneurysms is also essential for the treatment approach. The most frequent location for VAAs is splenic artery (60% -80% of cases) and hepatic artery (20% of cases)(1). The incidence rate for jejunal artery pseudo-aneurysm is exceptionally infrequent, with only a handful of cases ever reported (4) .
Preexisting aneurysms can become secondarily infected, but aneurysmal degeneration of the arterial wall can also be the result of infection that may be due to bacteremia or septic embolization, as in the case of mycotic aneurysms (MA) (associated with bacterial endocarditis), aneurysms that develop when material originating in the heart causes arterial wall infection and, subsequently, dilation (5) .
Hereby it is presented the diagnosis and management of a patient with prior prosthetic cardiac valves for infective endocarditis (IE), with recurrent IE, and development of a ruptured mycotic jejunal artery pseudoaneurysm.
CASE PRESENTATION CASE PRESENTATION
A 37-year-old male was referred to our Department of Surgery in February 2018 by transfer from an Infectious Diseases Hospital for further investigation of a diffuse abdominal pain of 48 hours onset and febrile syndrome of two weeks onset.
His medical history included IE with no identified germs, severe aortic, mitral and tricuspid valve failure, severe secondary pulmonary hypertension, congestive heart failure NYHA Class III for which he has undergone cardiac surgery in August 2017 with the following procedures: aortic and mitral valve replacement with mechanical valve, De Vega tricuspid annuloplasty. The postoperative outcome was uneventful, with no signs of abnormalities at scheduled controls. However, in February 2018 he was admitted in the Infectious Diseases Department for the persistent febrile syndrome. Blood cultures were positive for Klebsiella Pneumoniae spp.; therefore the patient received a complex antibiotics therapy regimen. The transthoracic and transesophageal echocardiography revealed a 1.8/ 0.7 cm mass with an irregular shape adherent to the mechanical mitral valve, highly suggestive of IE ( fig. 1) . No functional abnormalities were observed for the prosthetic aortic and mitral valves and no signs of pulmonary hypertension. The heart ejection fraction was 60%. At the time of admission in our Department, the patient was hemodynamically, and respiratory stable and the clinical examination revealed abdominal distension, diffuse abdominal tenderness, with no signs of peritoneal irritation. Bioumoral tests revealed only elevated leukocytes (42 000/ mm 3 ), mild anemia (hemoglobin serum level of 9.1 g/dL; normal range 13.5-17.1 g/dL), increased blood urea level (79 mg/dL; normal range 20-40 mg/dL), and elevated fibrinogen serum level (418 mg/dL; normal range 150-350 mg/dL).
Contrast-enhanced computed tomography revealed a well-defined hyperdense mass of 3.8/ 4 cm in the root of the mesentery with surrounding leaked hematoma, highly suggestive of a superior mesenteric artery (SMA) branch pseudoaneurysm, with inside vegetations. Blood clots were also observed between the bowels and in perihepatic, perisplenic and pelvic space ( fig. 2) . Furthermore, multiple hypodense areas were observed in the spleen, with the maximum diameter of 3.1 cm, suggestive of splenic infarctizations ( fig. 3) . Noteworthy, few jejunum loops were dilated with a thick wall ( fig. 2 ).
An emergent midline laparotomy was performed revealing a ruptured jejunal artery pseudoaneurysm with secondary hemoperitoneum and large hematoma The postoperative outcome was uneventful, with symptoms remittance, and the patient was transferred to the Infectious Diseases Department for further consolidation of the antibiotic therapy regimen of IE.
The pathology examination confirmed the diagnosis of arterial pseudoaneurysm with inside vegetations and ischemic lesions of the spleen ( fig. 6 ).
DISCUSSION DISCUSSION
Patients with prior IE and prosthetic heart valves are at high risk of developing IE (6), as it was the case in the present report. Gram-positive cocci are the primary etiologic germs for IE albeit sterile blood cultures are not uncommon when antibiotic therapy was administrated before sampling (7). Thus, Klebsiella Pneumoniae was rarely associated with IE (7). However, Klebsiella Pneumoniae is not an uncommon cause of MA, particularly in young patients with concurrent IE (8), as it was the case in the above-presented patient. Nevertheless, a MA rupture in Klebsiella endocarditis was previously reported in only one patient but with intracranial artery localization (9) . A MA is usually related with the aneurysms (true or false -pseudoaneurysm) caused by bacterial IE, albeit other causes were described (5).
Pathogenesis of MA includes septic microemboli to the vasa vasorum or septic embolus of a blood vessel, infection of the arterial wall from a contiguous dissemination, hematogenous infection during bacteriemia from a distant site or direct contamination of the artery (5). An embolism is estimated to occur in between 25% and 50% of patients with IE, but only about 1% to 5% develop symptomatic MA (10) . Because of their embolic nature, MA tend to be multiple, but they can also be solitary (11) . In the present case, septic emboli were observed in both jejunal artery and spleen.
MA can develop anywhere but are most commonly seen in the visceral arteries, followed by upper or lower extremity arteries and intracranial arteries (5) . Other studies reported visceral arteries as the fourth cause of MA (12) . Staphylococcus and Streptococcus species are the most common germs involved in MA (12) . Visceral artery MA represent less than 1% of intraabdominal MA (5) . Furthermore, a review of the literature performed in 2016 identifies only 24 patients with SMA or its branches MA in the context of IE (13) . These patients were predominantly young males, and surgery was the primary treatment approach (13, 14) . Abdominal pain and fever are the most common presenting symptoms of SMA MA (14, 15) . Noteworthy is that antibiotic therapy does not prevent the rupture of an MA of the SMA or its branches (16) .
MA is widely considered a severe clinical condition, associated with a high risk of rupture and significant morbidity and mortality (5, 12, 13) . Thus, the rupture risk in SMA MA is higher than other visceral arteries MA and can lead to hemoperitoneum, mesenteric hematoma or gastrointestinal bleeding (15) . Contrast-enhanced computed tomography represents the primary tool of diagnosis for patients with visceral artery MA (5, 12) .
So far, the management of visceral artery MA is primarily based upon clinical experience guided by small case series. Although there are no consensus guidelines for optimal management of visceral artery MA, however, the standard treatment of these aneurysms is antibiotic therapy combined with either surgery or endovascular treatment, with or without revascularization (5). The specific approach of MA depends on the location and morphology of the VAA, presence and extent of hemorrhage, the presence of bowel ischemia, patient factors, and available expertise (12) . Endovascular therapy may be most suitable for the management of visceral artery MA in high-risk patients for whom mortality rates for open surgery would be prohibitive (15) . Endovascular management may also be beneficial for patients with aneurysm rupture, as a temporizing measure, until definitive debridement and reconstruction can be performed under more "elective" circumstances (17) . Nevertheless, open surgical repair remains the preferred option to treat SMA and its branches MA (15).
In the above-mentioned patient, the surgical approach was mandatory due to the rupture of the MA pseudoaneurysm with secondary hematoma, hemoperitoneum, and intestinal ischemia. Concomitant small bowel resection for ischemia was reported in more than one-third of patients with SMA and its branches MA (15) .
CONCLUSION CONCLUSION
Mycotic jejunal artery pseudoaneurysm in the context of IE on prosthetic heart valves is an exceptional appearance, particularly of Klebsiella Pneumoniae spp. etiology. For these particular cases, both diagnostic and management are sometimes challenging. Presence of abdominal pain in a patient with documented IE should raise the potential diagnosis of a visceral artery MA and further exploration to rule out or to confirm the diagnosis is required. In case of ruptured mycotic jejunal artery pseudoaneurysm surgery is usually required, particularly in the presence of hemoperitoneum or intestinal ischemia.
